Drosophila fat body protein P6 and alcohol dehydrogenase are derived from a common ancestral protein.
Drosophila melanogaster alcohol dehydrogenase is an example of convergent evolution: it is not related to the ADHs of other organisms, but to short-chain dehydrogenases, which until now have been found only in bacteria and in mammalian steroid hormone metabolism. We present evidence that the Drosophila ADH is phylogenetically more closely related to P6, another highly expressed protein from the fat body of Drosophila, than it is to the short-chain dehydrogenases. The polypeptide sequence of P6 was inferred from DNA sequence analysis. Both ADH and P6 polypeptides have retained a high structural similarity with respect to the Chou-Fasman prediction of secondary structure and hydropathy. P6 is also homologous to the 25-kd protein from the fat body of Sarcophaga peregrina, whose sequence we have reexamined. The evolution of the P6-ADH family of proteins is characterized by a dramatic increase in the methionine content of P6. Methionine accounts for 20% of P6 amino acids. This is in contrast with the absence of this amino acid in mature ADH. There is evidence that P6 and the 25-kd protein have undergone a parallel and independent enrichment in methionine. When corrected for this, the rate of amino acid replacement shows that the P6-25-kd lineage diverged from insect ADH shortly before the divergence of the ADH gene (Adh) from its 3'-duplication (Adh-dup).